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Scholarly Communications, TAMU Libraries 
Geology & Geophysics, Texas A&M University 
A Scientist in the Library 
Alexis de Tocqueville  
 
(French:  29 July 1805 – 16 April 1859) 
was a French political thinker and historian 
best known for his works Democracy in 
America (appearing in two volumes: 1835 
and 1840) 
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Digital scholarship: 
current status 
Digital Scholarship 
}  High performance 
computing 
}  Visualization 
}  Networking 
}  Curation and 
preservation of data 
and publications 
Lynch, C. (2014) Educause Review 22(9):
46s-58s 
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Digital scholarship: 
new avenues of scholarship 
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Emerging Scholarship 
Earth and Environmental Systems 
Natural systems tend 
to be in realms where 
randomness and 
complexity make 
deterministic modeling 
difficult. 
 
Dooge, J. (1986) Water Resour. Res. 22(9):46s-58s 
}  Simulations 
}  Characterization 
of natural 
systems 
}  Experiments on 
model systems 
Major inquiry methods 
Emerging Scholarship 
Complex Systems 
}  Soils 
}  Fluvial systems 
}  Ecosystems 
}  Earth quakes 
}  Living organisms 
}  Stock market and most 
other social organizations 
}  Classrooms 
A complex system is distinguished from a complicated system by 
behaviors or characteristics that emerge as a result of the interactions 
between elements of the systems, not  through some external agent. 
Complex Systems 
Concept Map of Biogeochemical Processes in a Wetland 
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}  Dynamics of variables that define phase space  
}  System interactions & feedbacks 
}  Transfer matter & energy across boundaries 
}  Cycling and storage of matter & energy within the 
system 
Earth System Science 
Nature of Complex Systems 
The study of animal aggregations such as schools of fish is one of the more surprising areas 
in which complexity theory is proving useful.  It is being applied to understand the 
evolutionary advantages and drawbacks of group behavior.   Science  Vol 284 Apr 2 1999  
}  Operate across a wide range of scales; 
hierarchical 
}  Usually exists far from equilibrium 
}  Nonlinear relationships with positive and 
negative feedbacks 
}  Exhibit irreversibility, hysteresis, or chaotic 
behavior 
}  Bifurcations to multiple states 
}  Self-organization and emergent properties 
}  Deterministic and stochastic components 
that are essential to system stability 
Complex systems consist of interacting parts with open boundaries 
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Stable States of Complex Systems 
An attractor is a set to which the system 
evolves after a long enough time.  
 
Geometrically, an attractor can be a point, a 
curve, a manifold, or a complicated set with 
fractal structures known as a strange attractor. 
Resilience of multi-stable systems Strange attractor 
http://www.eis.ynu.ac.jp/management/ 
kyokan-amemiya/Amemiya.html 
Scheffer et al., 2001 
Pattern Formation in  
Belousov-Zhabotinsky (BZ) Reactors 
BZ reactors are spatio-temporal chemical oscillators. Using specific proportions of 
chemicals, a series of competing and oscillating reaction steps develop. 
A single experimental record, by Pt 
electrode, of simple and complex 
behavior observed as transients on 
the way to final equilibrium in a 
closed vessel. 
http://eos.bio.tu-darmstadt.de/giersch/pics/bzr.png 
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Ecological Hysteresis in a Shallow Lake 
Response of charophyte 
vegetation in Lake Veluwe to P 
Scheffer et al., 2001. Catastrophic shifts in ecosystems. Nature 413:591-596. 
Ecosystem Bifurcations in  
the Pacific Ocean 
Compound indices of 
ecosystem state 
were developed from 
31 climatic and 69 
biological normalized 
time series 
Scheffer et al., 2001. 
Catastrophic shifts in 
ecosystems.  
Nature 413:591-596. 
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Cognitive Scaffolds 
Spatial & Temporal Scales of Earth Systems 
Cognitive Scaffolds  
Hierarchical Structure 
of Complex Systems 
The Guadalupe and San Antonio - and major underlying aquifers - the Edwards 
and Carrizo-Wilcox are the focus of the proposed Texas Hydrologic Observatory 
(http://www.txh2o.org/) 
EPA Index of Watershed 
Indicators 
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Cognitive Scaffolds 
Focus on Average Properties 
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Cognitive Scaffolds 
Turbulence as Chaotic Systems 
1998 Suspended 
Sediment Plumes 
on Lake Michigan  
Keith W. Bedford, Philip Chu 
and David Welsh 
Department of Civil and 
Environmental 
Engineering and 
Geodetic Science 
The Ohio State University 
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Cognitive Scaffolds 
Development of Accurate Causal Models 
Swaying was first thought to be due to design. 
The resonant lateral mode of vibration of the 
bridge is represented by a mass-spring-
damper system. 
Wobbling of the bridge and crowd 
synchrony emerge together as 
dual aspects of a single instability 
mechanisms 	

Crowd synchrony on the Millennium Bridge 
Strogatz et al., 2005. Nature. 438(3):43 
Digital scholarship: 
emerging needs 
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Public Universities & Transformative Science 
The number of journals 
founded (not surviving) as 
a function of date is an 
illustration of the 
exponential growth of the 
scientific journal literature 
since the first journals in 
1665. 
http://www.researchtrends.com/issue7-september-2008/
journals-as-retention-mechanisms-of-scientific-growth/ 
Emerging Issues 
Information Management 
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Science (2009) 325: 849 
Emerging Issues 
Information Management 
Multidisciplinary: the juxtaposition of 
disciplines in an additive rather than 
integrative and interactive fashion, 
producing an encyclopedic alignment 
of multiple perspectives (Klein 2002). 
 
Interdisciplinary: unrelated academic 
disciplines in a research project  that 
forces them to cross subject 
boundaries. Collaborators integrate 
disciplinary knowledge in order to 
create new knowledge and theory and 
achieve a common research goal 
(Tress et al. 2006). 
Pasteur’s Quadrant 
 
Stokes, 1997. Pasteur’s Quadrant: Basic 
Science and Technological Innovation 
Emerging Issues 
Interdisciplinarity 
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Emerging Issues 
T-shaped Programs: Science & Policy 
}  Environmental issues 
§  Climate change 
§  Ecosystem functioning 
§  Risk assessment 
§  Water resources 
}  Is it a deeper chasm than 
just a communication gap? 
Daniel Smith, Political Science 
New York Times Magazine, 9.4.05 
General sense that scientific knowledge is influencing policy and 
management. 
Emerging Issues 
T-shaped Programs: Science & Policy 
Nature, 04.04.02 
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Emerging Issues 
T-shaped Programs: Teaching & Learning 
■  Scientific models & data sets 
■  Explicit description of cognitive 
and metacognitive skills 
■  New information technologies, 
research equipment, or tools 
■  Support communities of learning 
as content specialists. 
Scientific research can be transferred to 
the classroom through authentic inquiry: 
Science, 10 January 2003 
Teaching through inquiry as a 
boundary object between research 
and teaching. 
Digital scholarship: 
Emerging roles of libraries 
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Emerging Libraries 
Changing Scholarly Practices 
 PNAS (2014) 111(11): 3984–3989 
The Challenge 
“… a key challenge remains: How can we curate and 
manage data now that so much of it is being produced 
and collected in digital form? How can we ensure that it 
will be discovered, shared, and reused to advance 
scholarship. 
 
But changes in the practice of scholarship need to go 
hand in-hand with changes in the communication and 
documentation of scholarship.”  
 
– Clifford Lynch Educause Review 
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The Challenge 
Emerging Libraries 
TAMU Library Programs 
http://repository.tamu.edu/ 
Tools to create data 
management plans 
 
Publication repositories 
 
OAK Fund 
 
Data repositories (soon?) 
 
The TAMU Library Supports: 
http://guides.library.tamu.edu/
DataManagement 
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Emerging Libraries 
Information Management 
}  Data as new library 
resource 
}  Curate research 
products 
}  Integrate tools and 
programs with 
research workflows 
Emerging Libraries 
Metaknowledge 
}  Natural language 
processing 
}  Data mining 
}  Visualization of 
networks 
}  Identify location 
Extract understanding 
from collections 
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Emerging Libraries 
Communicating Scholarship 
}  Allow scholarship to 
be repackaged – 
break copyright 
restrictions 
}  Improve accessibility 
}  Communicate 
research to address 
societal grand 
challenges 
OA Search Portal for Roscoe ISD 
Final Thoughts 
}  Effective partnership with the campus 
}  Iterative design process that draws from the best practices 
of program design 
}  The organizational change frameworks of Bolman & Deal 
(2008) 
§  Organizational frame 
§  Human resource frame 
§  Political frame 
§  Symbolic frame 
Innovative programs that bring about systemic change 
on campus through: 
Funnell, S. C., and Rogers, P. J., 2011, Purposeful program theory : effective use 
of theories of change and logic models, San Francisco, CA, Jossey-Bass. 
Bolman, L. G., and Deal, T. E., 2008, Reframing organizations: Artistry, choice, 
and leadership. , San Francisco, CA, Jossey-Bass. 
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